Evolutionary mechanisms studied through protein fitness landscapes.
Biology has, and continues to be, shaped by evolutionary mechanisms. Within the past decade, local fitness landscapes have become experimentally tractable and are providing new perspectives on evolutionary mechanisms. Powered by next-generation sequencing, the impacts of all individual amino acid substitutions on function have been quantified for dozens of proteins. These fitness maps have been utilized to investigate the biophysical underpinnings of existing protein function as well as the appearance and enhancement of new protein functions. This review highlights emerging trends from this rapidly growing area of research, including an expanded understanding of the biophysical mechanisms underlying existing and new protein function, the roles epistasis and adaptation play in shaping evolution, and the prediction of disease-causing alleles in humans.